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AHHOTauMs. BbINONHEH MOKUCK MPU3HAKOB, YKA3bIBAIOIIUX HA BO3MOXKHYIO CBSI3b
KoJIeOaHW CKOPOCTH TUIa3Mbl, HAONIOaeMbIX B 00JacTH KOPOHAJIBHBIX JBIp Ha
ConHue, ¢ KoleOaHUSIMU MArHUTHOTO TOJIs, PETUCTPUPYEMBIMU B MEKILIAHETHOM
cpene. 3a OCHOBY B3sIT MaTepuan HaOmoaeHus konebanuit Ha Connne B nuHuu Fel
6569 A B kopoHambHOH JbIpe. M3MepeHHsS NPOBOJMINCH HAa TOPU3OHTATLHOM
COJIHEYHOM TEJECKOoIe ACT CasgHckou COJTHEYHOM obcepBaTopHH.
BBICOKOCKOPOCTHOW TOTOK COJHEYHOTO BETpa M3 KOPOHAINBHOW IIBIPBI JTOCTUT
opbutsl 3emnu mnpuMepHo dyepe3 60 dyacoB. CHEKTpHl CONHEYHBIX KoOJIeOaHUA
COTOCTABISINChL  CO  CHEKTpaMH  yibTpaHu3kodacToTHhIX (YHY) konebGanwmit
MEXIIaHeTHOTO MarHuTHoro mnojss (MMII) B Touke nubpanum L1, u3MepeHHBIX
marautomerpoMm KA ACE Bo Bpems mnoaxoma k 3emie mnepenHero (poHrta
BBICOKOCKOPOCTHOTO TOTOKA, HECYIIEro ¢ co0Oi MOBBIIMIEHHYI0 aKTHBHOCTH Y HU-
BOJIH. CTIIEKTPHI COJTHEUHBIX KOJeOaHUH MMENIU OCTPBIN MUK HAa 4acToTax OKoJIo 3.4—

3.6 m['1. Cnektp YHUY-konebanuii B COJTHEYHOM BETpe ropaszao OoJiee CIOKEH, OH
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CKJIQJIBIBAETCSI M3 Pa3HbIX HMCTOYHUKOB. Tem He MmeHee B crektpe YHY-ocummmsammii
MMII npucyTcTBOBaNI MUK, OJIU3KUI MO YACTOTE COOTBETCTBYIOIIEMY ITHKY COTHEUHBIX
Kosiebanuid. Ananu3 crnektpoB YHY-BonH, HaOmiogaBmuxcst B mepenHeil dactu 92
BBICOKOCKOPOCTHBIX ITOTOKOB COJIHEYHOTO BETpa, MOATBEPAWI HaiIuuue 3- U 5-
MUHYTHBIX KoJiebaHWii B oOmieM BOJHOBOM crmekTpe. [lomuepkuBaeTcsi, UTO
IIOJIyUEHHBIE pEe3yJbTaTbl HE MOIYT CIYKUTh JIOKa3aTeIbCTBOM IPSMON CBA3HU
konebanuit Ha Comaile ¢ YHY-BomHaMu Ha 3eMHOM OpOUTE, HO OHU TOATBEPIKIAOT
BO3MOXXHOCTh ~ TakoW  CBs3M. TpeOyloTcsi  TOMOJHUTENbHBIE  HCCIEIOBaHMUS,

BKJIIOYAIOIIUE B ce0s1 pacyeThl TPAEKTOPH BOJIH B MEXKIUIAHETHOM cpejie.

Abstract. A search for signs of possible connection between plasma velocity
oscillations observed in the region of solar coronal holes and magnetic field
oscillations recorded in the interplanetary medium has been done. As a basis,
observations of solar oscillations in Fel 6569 A spectral line in a coronal hole were
used. Measurements were carried out at Horizontal Automated Solar Telescope of
Sayan Solar Observatory. The high speed solar wind stream ejected from the coronal
hole reached the Earth’s orbit approximately in 60 hours. Spectra of solar
oscillations were compared with those of ultralow frequency (ULF) oscillations of
the interplanetary magnetic field (IMF) in the libration point L1. The oscillations
were recorded with ACE magnetometer when the leading edge of high speed stream
carrying an increased activity of ULF waves reached the Earth. The spectra of solar
oscillations had the sharp peak at about 3.4-3.6 mHz. The spectrum of the solar
wind ULF oscillations is much more composite, as it is formed by various sources.
Nevertheless, ULF oscillations of IMF had the peak close in frequency to that of solar
oscillations. The analysis of spectra of ULF waves observed in the leading edges of 92
high speed streams confirmed the presence of 3- and 5-min oscillations in the total
wave spectrum. As emphasized, the results can not be a proof of connection between
solar oscillations and ULF waves at the Earth’s orbit but they confirm its possibility.
An additional research including calculations of trajectories of IMF waves are

needed.

KurwueBsblie ciioBa: YHUY-BoHBI, COJTHEUHBIN BETED.

Keywords: IMF waves, solar wind.



BBEJIEHUE

B reodusuke nox ynprpanuskodactoTHeiMu (YHY) konebaHUSIMU TOHUMAIOTCS
OOBIYHO AIEKTPOMArHUTHBIC OCHMJUIALIMM B TUAa30HE YacTOT OT JOJIeH MILIUTepIa
0 eauHUI] repi, uHoraa — ot 1 1o 10 mI'm. BomHbl u KoneOaHusl B 3TOM YaCTOTHOM
Jara3oHe HaOJIOAr0TCS MOBCEMECTHO, OT IMOBEPXHOCTH 3eMiu 110 (oTochepsl u
xpomocdeprsl Conmunia. Ecau roBopuTh 00 OCHMIUISIHMSIX MAarHUTHOTO TOJNs 3eMITH, B
nuranazoH YHY nmomamaroT Bce TUIIBI T€OMArHUTHBIX NyJibcaluid. X HU3KO4acTOTHas
gacth (1-5 w™Im) saBmsgercs orTpakenwem KpynHoMacmtaOHeIXx  MIJ[-BouH,
pacIpOCTPaHSIOMINXCS B OKOJIO3EMHOM TIa3Me M UMEIOIIMX UIMHY BOJIHBI, CPABHUMYIO
¢ pasmepamu MmarHuToc(eprl. Kak MOKa3bIBalOT COBPEMEHHBIC HCCIIEIOBAHUS, STH
BOJIHBI UTPAIOT CYHIECTBEHHYIO POJIb B YCKOPEHHUH 3aXBAUYEHHBIX B T€OMAarHUTHOM TOJIE
YacTHll, B YACTHOCTH, NIPUBOJAT K MOSIBICHUIO TTOTOKOB PEISITUBUCTCKUX 3JIEKTPOHOB
BO BHemHeM paguanuonHom mosice [Elkington et al., 1999; Liu et al., 1999]. B
HenaBHell padore [[loramoB u np., 2012] Obla mpociexeHa CBA3b MEXIY MOTOKaMH
BBICOKOHEPTHUHBIX 3JIEKTPOHOB B MarHUTOC(hepe u YHYU-koneOaHUAMHE B COTHEUHOM
BETpe M Ha 3emJie MO JaHHBbIM 3a 23- LUK COJHEYHOW AaKTUBHOCTH. BonHBI B
MEXIUITAaHETHOW cpelie M TeOMarHUTHBIE MYyJbCAllMM OKa3aluCh JOCTATOYHO TECHO
KOppEeIHpOBaHHBIMU, O KpaifHei Mepe, Ha BPEMEHHBIX MacIiTadax MopsiiKa CYTOK.
Bosnmkaer Bompoc: a He cBs3aHbl s HaOmomaembie Ha ConHie 3-5-MHUHYTHBIE
koseObanus [Kobanov, Makarchik, 2004] ¢ VYHUY-BonHamu, pEerucTpUpyeMbIMH B
COJIHEYHOM BeTpe BONMM3M 3eMHOW opOuThI? Bompoc 3ToT HEe mpasmubiid. M3BecTHBI
pabotel [Ecenenu u nmp., 2009], B KOTOpBIX MO XapaKTEPHCTHKaM BBIHOCHMBIX W3
dorochepst ComHIIa MATHUTHBIX TTOJIEH CTPOUTCS MPOTHO3 MArHUTHBIX BO3MYIIICHUN Ha
3emste. Pone Hanbosee reoddheKTUBHOTO MapaMeTpa MpH 3TOM UTpaeT HalpaBieHHAS
Ha 10T KOMIIOHEHTa MeXIuIaHeTHOro MarautHoro mois (MMII). YHY-Bonusl, ecnu
OHU JEUCTBUTEIBHO BBIHOCATCS C MOBEpXHOCTU COJIHIIA U IEPEHOCITCS COJTHEYHBIM
BETPOM JI0 OpOUTHI 3eMIIH, MOTYT MOAYJIUPOBATH BEIUYMHY FOKHOH KOMIOHEHTHI
MMII, Bnuss Ha peXUM T€OMArHUTHBIX BO3MYIIEHU. OIHAKO MOKHO OKHMAATh, YTO
OCHOBHOM HX 3((EKT TNpOSBUTCS B BO3JCUCTBHM HAa JWHAMHKY 3aXBAauyeHHOW B

TCOMArHuTHOM II0JIC paanualu, B IICPBYIO OUCPCAb SHCPIrUYHBIX 3JICKTPOHOB.

1. Hcnoab3lyeMble JaHHbIE
HabnionarenbHble JaHHbIE, TOJy4yaeMble Ha TOPU30HTAIBHOM COJIHEYHOM
teneckorie ACT CasHCKOM CONHEYHOH 00cepBaTOpHH, MPEACTABISIIOT CO0O0M

BPEMEHHBIE CEpUU CIEKTporpamMM. Hcmosb3dyemass BbICOTa CHEKTPAJIBHOW ILEIU



COCTaBJIsIa MpUMEPHO 64 yril. cek, mupuHa — 1 yri. cek. JJIuTenbHOCTh SKCIO3ULIMT
BapbupoBaiack ot 0.5 mo 10 c (B nHamem cimydae — 1 c¢). Hcnonb3oBanach
(oTOodIEKTpUYECKast CUCTeMa TUANPOBAHKS, 00ECIICUNBAIOIIAs TOYHOCTh COMTPOBOXKICHHS
B 1 yrn. cek. Perucrpanus Bemack ¢ momomsio CCD-kamepsr Princeton Instruments
(256x1024), oxmaxnennoit 1o —15 °C. HaBenenue Teneckomna Ha 0OBEKT OCYIIECTBIISIIOCH
TakuM 00pa3oM, YTO BXOJHAS IIeJTb CIIeKTporpada rnmepecekana HHTEPECYIONIYI0 001acTh
(B HaIIEM CiTydae — KOPOHAJIbHYIO JBIPY) B HalpaBICHHMH BOCTOK—3amai; 256 mukcenei
CCD-matpunpb! cooTBeTCTBOBaIM 64 yril. cek. s MoMydyeHHs JaHHBIX O CKOPOCTH
BJIOJIb JIy4a 3pPEHUS HCIOJIb30BAIUCh HU3MEPEHMs JIOTUIEPOBCKOTO CIABUTA JIMHUM,
KOTOPBI HAXOAUJICS MPH MOMOIIN U3MEPEHHS CMEIICHUS [IEHTPa MacC KPbUIbEB JIMHUU

Ha OTIPEJENICHHOM pacCTOsTHUHU OT sipa. [ nmuann Ha 310 paccrosnue cocrasnser 0.5

A, st Fel 6569 A +0.05 A.

5. Pe3yabTaTsl

B kadecTBe KOHKPETHOro COOBITHS Uil aHaNM3a ObUTO BBIOpaHO HaOIoJeHue 5-
MHUHYTHBIX KoneOanuii Ha ConHile B KopoHanbHOH Apbipe 4 aBrycta 2005 r. KoopanHate
HaOmromaemoit Ha Comane obmactu Obun 48° N 5° E. M3mepenus Benuch B auaun Fel
6569 A ¢ 04:47 no 05:47 UT 04.08.2005 T. ¢ BpeMeHHbIM paspemreHneM 1 c. Brois
CHEKTPAIBbHOM 1menu Obu1o noxydyeHo 127 psoB Bapualuii 1ydeBoii ckopoctu. Ha puc.
1 B BuJe ocumuiorpaMM IpPHUBENEH NPUMEP TPEX BPEMEHHBIX IOCIIENOBATEIbHOCTEN
3HAYEHUM JIy4eBOM CKOPOCTH. YTOJIIEHHBIE JIMHUM COOTBETCTBYIOT CIJIQKEHHOMY
X0y, OJIy4EHHOMY MyTEM BBIUUCIICHUS CKOJIB3SIIET0 CpeaHero mno 75 toukam. Ha puc.
2 TOKa3aHbl CHEKTPhl 26 OTAETBHBIX TNPOU3BOJBHO BBHIOPAHHBIX BPEMEHHBIX PSJIOB
(TOHKHE cepble JTMHUU) U CIIEKTP, MOJIYYEHHBIN yCpeIHEHHEM CIIEKTPOB BeeX 127 psioB.
Bunen oTyeTnuBBIf MAKCUMYM CHEKTPAIbHOM TUIOTHOCTH B obnactu 3.3-3.6 mI'1, 4ro
cooTBeTCTBYeT Tmepuoay konebanmit 280-305 c, mmum 4.6-5.1 mwmH. IlombiTaemcs
MIPOCIIENTh, HE OYyT JIM HAOMIOAATHCS 3TH KOIeOaHUs B COTHEYHOM BETpe Ha OpOuTe
3emiu.

KopoHasibHble JbIpbl SBJISIOTCS HWCTOYHHKAMHM BBICOKOCKOPOCTHBIX IIOTOKOB
coJHeyHOro BeTpa. [loaToMy MOXKHO MpPEeanoNIoKUTh, YTO HAOMIOAABIINECS KOIeOaHUs
Momajaid BMECT€ C COJIHEYHOW IJIa3MOM B MEXKIJIAHETHOE MPOCTPAHCTBO U
pacnpoctpassuiics TaM B Buae MI'JI-BosiH. MBI HE MOXKEM, KOHEYHO, YKa3aTb MOMEHT
BPEMEHU M TOYKY B IPOCTPAHCTBE, KOTrJa M rjae 3TH HabmomaBmmecs Ha ComHile
OCUMJUTSILIMM TOJIKHBI HAOMIOAaThCS B OKPECTHOCTH 3€MHOM MarHUTOCQephl, €CIi OHU

OyayT BbIHECEHBI ¢ oBepXxHOCTH CoJHIA B cOTHEUHBIN BeTep. OHaKo rpyOble OLIEHKU



MOXHO cJiesiaTb. EciiM NPHUHATE CKOPOCTh COJHEYHOI'O BETpa MOCTOSHHOW Ha BCEM
npotsokeHun oT ConHia a0 opOutel 3emiu u paBHoit 700 kMm/c, To 1uasma u3
KOPOHAJIBHON JBIPbI JTOJKHA JTOCTUTHYTH 3eMHOHM opOuthl 3a 2 cyr u 11.5 4. Ho
usBectHo [Engebretson et al., 1998; IloramoB u ap., 2012], uro YHY-Bomubl B
CTPYKTYpPE BBICOKOCKOPOCTHOI'O IOTOKa OIepexkaroT MUKk ckopoctu CB, mostomy ux

CIEAYET K1aTh PaHbIIE.

o Vayus 1 4 aerycra 2005r. I

Puc. 1. Tlpumep ocumiuiorpaMM TpeX BPEMEHHBIX IMOCJIEI0BATEIbHOCTEN 3HAUCHUM

JTy4eBOil CKOPOCTH, M3MEpeHHBIX B U Fel 6569 A

ITo manubIM BeO-caiita http://Www.Swpc.noaa.gov BbICOKOCKOpOCTHOM moTok CB
OT 3TOM KOPOHAJIBHOH JIBIpbI 00TeKal 3emmo 5—7 aBrycra 2005 T., 0 UeM CBUICTENbCTBYIOT
n3mepenus: ckopoctu CB Ha KA ACE. Ha puc. 3 yromieHHO#H YepHOi JTUHUEH TOKa3aHbI
cpenHevyacoBble 3HaueHUs ckopoct CB. CkopocTs miasmbl npeBbicwiia 3HadeHue 400
KM/C BO BTOpPOH IOJIOBUHE CYTOK 5 aBrycra, nocturia 500 km/c Ha pydexe 5 u 6 aBrycra,
3aT€M HECKOJIbKO CHHU3UJIACh, MOTOM JIOCTUTJIAa MaKCUMAJIBHOTO Ui JIaHHOTO TMOTOKA
3HAa4YeHUsI HeCKOJIbKO BhIme 700 KM/c B Hadasie CyTok 7 aBrycra. YepHbIM TpeyroJbHHUKOM
Ha IIIKajle BPEMEHH MOKa3aH MOMEHT OXHJaeMOTro MPHOBITHS K opouTe 3eMiId COTHEYHOM
IUIa3Mbl, €CIM OHAa OBUIa BBIHECEHA B MOMEHT HAOMIOAEHHSI KoleOaHMA U
TPAaHCHOPTHPOBAJIACh BBICOKOCKOPOCTHBIM TIOTOKOM C IOCTOSHHOW cKopocThio 700 xm/c.
Kak BUIUM, 3TOT MOMEHT OKa3zaJicsl OJIM30K K MOMEHTY HAOJIOJIEHHS MaKCHUMaJlbHOTO
3HaueHusi ckopoctu CB B motoke. Cepoll JUMHHMEN TNMOKAa3aHO CKOJIB3SIIEE CpeHEe
ammntyael  YHY-BonmH 1o msaTH yacoBbIM  3HaueHusM A, Buano, dro
BBICOKOCKOPOCTHOW MOTOK IpHHEeC ¢ coboil mHTeHcupukammio YHU-konebanuii B
coimHeyHoM BeTpe. OCHOBHOM MakcuMyM aMIuiuTyAsl YHUY-BoiaH omepexkaer MUK
ckopoctu CB npumepHo Ha 15 4. Bropoe, MeHee 3HauMTENbHOE MOBBIIICHUE aMILIATY IbI

YHUY-konebanuii coBIAIO MO BPEMEHU C OCHOBHBIM MakcUMyMoM ckopocTu CB.
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Tabmuna 2. Cpennue otnomenus [O]/[N2] u [O2]/[O] B mepuonx 2014-2017 rr.

(UpxyTck)
[OJ/[N:]
Tox F10.7 3UMa BECHa JIETO OCEHb
BO3M. | CIOK. | BO3M. | CIOK. | BO3M. | CIIOK. | BO3M. | CIIOK.
2014 146 | 0.331 | 0.343 | 0.240 | 0.280 | 0.179 | 0.191 | 0.313 | 0.327
o, 2014 0.085 | 0.060 | 0.054 | 0.064 | 0.035 | 0.035 | 0.049 | 0.082
2015 118 | 0.276 | 0.414 | 0.216 | 0.229 | 0.164 | 0.171 | 0.218 | 0.244
o, 2015 0.059 | 0.074 | 0.051 | 0.057 | 0.030 | 0.028 | 0.062 | 0.078
2016 89 0.289 | 0.314 | 0.196 | 0.217 | 0.136 | 0.152 | 0.181 | 0.240
o, 2016 0.074 | 0.084 | 0.056 | 0.058 | 0.022 | 0.028 | 0.059 | 0.049
2017 77 0.229 | 0.277 | 0.160 | 0.170 | 0.124 | 0.140 | 0.165 | 0.250
o, 2017 0.068 | 0.063 | 0.042 | 0.032 | 0.023 | 0.040 | 0.071 | 0.076
[O2)/[O]
2014 146 | 0.345 | 0.321 | 0.559 | 0.465 | 0.706 | 0.592 | 0.401 | 0.363
o, 2014 0.134 | 0.109 | 0.160 | 0.147 | 0.222 | 0.191 | 0.071 | 0.059
2015 118 | 0.396 | 0.338 | 0.528 | 0.470 | 0.765 | 0.652 | 0.490 | 0.289
o, 2015 0.108 | 0.090 | 0.170 | 0.173 | 0.248 | 0.203 | 0.074 | 0.083
2016 89 0.412 | 0.355 | 0.686 | 0.670 | 0.809 | 0.795 | 0.494 | 0.376
o, 2016 0.134 | 0.130 | 0.127 | 0.140 | 0.284 | 0.294 | 0.056 | 0.044
2017 77 0.468 | 0.349 | 0.712 | 0.571 | 0.860 | 0.819 | 0.520 | 0.389
o, 2017 0.189 | 0.160 | 0.156 | 0.204 | 0.297 | 0.335 | 0.195 | 0.203
OBCYXJIEHHUE

He BbI3bIBaeT HUKAKMX COMHEHHM TOT (hakT, uTo MI'/[-BOJIHBI UTPAIOT OOIBIITYIO
poib B (GU3MYECKUX Mpolleccax, mporekarommux Ha CoJHIe, B COJHCUYHOM BETpE, B
marauTocepax 1iaHer. JleHcTBUTENbHO, OOIICIPU3HAHO, YTO HWMEHHO BOJIHBI
SIBIISTIOTCSI OCHOBHBIM (haKTOPOM, Pa30TrPEBAIOIIAM COJHEUHYIO TUIa3My B Xpomocdepe
[BecenoBckuii, Kpomotkun, 2010]. be3 ydera MI'/I-BosiH, B mepByw ouepean
aTb()BEHOBCKUX, HEBO3MOXKHO OOBSCHUTH CBOMCTBAa COJHEYHOro BeTpa. Kpome Toro,
nepen (pOHTAMH OKOJIOIUTAHETHBIX yJApHBIX BOJH HMEIOT MECTO CBOEOOpa3HbIC
BosiHOBEIC opeosbl (foreshocks, nmm «penynapusie odaactu») [Russell, Hoppe, 1981],
r7ie OTPaKEHHBIE OT (PPOHTA YACTHIIBI TEHEPUPYIOT KOJeOaHHs B IIMPOKOM HHTEpBAJIe
4acToT B mepByto ouepens YHUY-mmanasona. B marnutocdepax YHU-konebanus u
BOJIHBI YYaCTBYIOT B IEPEPACIPEICIICHUN 3apsDKEHHBIX YAaCTHUIl, SBISIOTCS OJHUM W3
OCHOBHBIX MEXaHM3MOB HX YCKopeHHs. OHHM K TOMY J>K€ BHOCAT MpSIMOW BKJIad B
MarHATHYIO BO3MYIIIEHHOCTh, HE CBS3aHHYIO C TIEPECOCIMHEHHEM Ha MarHUTOIay3e
[Potapov et al., 2009]. OObryHO mMpHpoma KoJCOAHWI B KAKIOH W3 TMEPEUMCICHHBIX
obyacTel pas3nyHa, KaK pa3udHbl UCTOUHUKH BOJIH. OJJHAKO B PAIC CIIy4acB MMECTCSI

sIBHAsl CBSI3b MEXKIY OCHWIISAIMSIMU, HAOTFOMAIOIMMMUCS B Pa3HBIX cpenax. Tak, erie B



cepenuHe 70-X TT. MPOILIOro CTONETHsI ObUla 00OCHOBaHA TMIIOTE3a O MPOHUKHOBEHUU
BO30Yy)KIaeMbIX mepen GPOHTOM OKOJIO3EMHOU yIapHON BOJHBI KOJIEOAHUI ¢ 4acTOTOM
B JICCATKU MIIIUTEpLl BHYTPh MarHuTocepsl M HAOIIOICHUH UX B BUJIE€ T€OMAarHUTHBIX
nyibcanuii Pc3 Ha 3emuoii mosepxuoctu [Guglielmi, 1974].

Astopsr Omarogapusl H.M. Kob6anoBy, B.I'. @aitnmreitny, A.B. ['yasensmu u
b.U. Knaiiny 3a monesnsie oOcyxneHus, a takke U.Y. Cmury (C.W. Smith) 3a
OTKPHBITHIA JocTyn K JaHHbIM MarHuTomerpa KA ACE. PaboTa Obla BBINIONIHEHA MPH

yacTUIHOU mojaepkke rpanToB PODIU Ne 10-05-00661 u Ne 12-05-00007.
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[Tonnucu x pucynkam k cratbe [lerpoB A.C., Akumosa T.H., Bacunenko B.A.
«Habmonenns YHY-BonH Ha CoNHIIE ¥ B COTHEYHOM BETpE HAa OpOUTE 3eMITi»

Puc. 1. Tlpumep ocumiiorpaMM TpeX BPEMEHHBIX IMOCJIEI0BATEIbHOCTEN 3HAUCHUM
JTy4eBOil CKOPOCTH, M3MEepeHHbIX B muuH Fel 6569 A.

Puc. 2. Cnextpsl 26 OTIENBHBIX MTPOU3BOJIBHO BHIOPAHHBIX BPEMEHHBIX PS/IOB (TOHKHE
cepble JIMHWM) COJHEYHBIX KOJICOAHWH W CHEKTp, YCpPEeTHEHHbIM mo 127 psgam,
TIOJTy4EHHBIM TI0 HAOJFOICHUSIM BJIOJIb BCCH LIENH CIIeKTporpada (depHas JIMHHS).

Puc. 3. BBICOKOCKOPOCTHOM TMOTOK COJIHEUHOTO BETpa OT KOPOHAIBHOW BIPHI,
oOrekaBmmii 3emmto 5-7 asrycra 2005 1. VYTommeHHas duepHas JUHHS —
cpenHeudacoBble 3HaueHHst ckopoctu CB; cepasg JHMHHS — CKOJb3sIIEEe CpeaHee
amrumtyabl Y HU-konebanwuii 1Mo msiTi 9aCOBBIM 3HAYCHUSIM aMILTUTY/BI.
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